ABSTRACT The effect of blood lead on erythrocyte membrane proteins was studied in 28 workers from a scrap lead refining factory and in 18 controls working in railway construction. Sodium dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) of the polypeptides in the erythrocyte membrane showed that bands 3 and 4-1 had significantly decreased while bands 2.3, 6, and 7 had significantly increased in the lead workers compared with the controls. For the lead workers, the correlation coefficients between blood lead and bands 2-3 and 3 were r = 0-545 (p < 0.01) and r = -0-51 (p < 0.01) respectively. These results suggest that the decrease in erythrocyte membrane permeability results from a decrease in the membrane transfer protein responsible for band 3. 
Several studies have been conducted on the effects of lead on erythrocyte membrane. Thus Barltrop and Smith' reported that lead combined with the ,8-chain component of haemoglobin, Mortensen and Kellog2 showed that lead combined with the erythrocyte membrane, and Rubino et al3 reported that the lifespan of erythrocytes had been reduced by lead toxicosis. Selhi and White4 have found both erythrocyte membrane damage and membrane protein conformation changes. Ong 
Results
All the three parameters of lead exposure were significantly higher (see table 1) in lead workers than in controls. Table 2 shows the results of SDS-PAGE analysis of membrane proteins. The mean percentage of each band fraction in electrophorograms and their lead workers to controls ratio were calculated. Lead increased bands 2-3, 6, and 7, and decreased bands 3 and 4. 1. Figure 1 compares the results of SDS-PAGE analysis of a lead worker whose blood lead concentration was 56*8 ,ug/100 g with the analysis of a control with 7-3 ,g/100 g blood lead concentration. In the lead worker band 2-3 was much larger than that in the control. other condition has been reported which can increase band 2X3. Table 3 shows the correlation between the bands that gave significant differences between lead workers and controls by PAGE analysis and blood lead. The coefficients of correlation between bands 2-3 or 3 and blood lead were r = 0-55 (p < 0-01) and r = -0-51 (p < 0*01)respectively. For band 3 see also fig 3. Bands 4-1, 6, and 7 gave very low correlation coefficients with blood lead. Table 4 shows the molecular weights of the polypeptides in bands 2, 2*3 and 3.
As shown in figure 4, significant correlation was observed between bands 2 and 2-3 (r = -0-78, p < 0.001) while other bands showed no significant relationship. Reproducibility of each band was studied. Precision (n = 10) of each band corresponded to CV of 1-63-2-31% (mean 1-98).
Discussion
According to the fluid mosaic model of Singer and Nicolson,'3 globular proteins of different sizes are embedded or inserted into the erythrocyte membrane. There are two kinds of globular proteins, one is integral protein that penetrates into the lipid bilayer and corresponds to band 3. It has roles in membrane transport such as ion selectivity and water transport. Another type is peripheral protein, which is composed of many bands such as spectrin, band 1, and band 2. They exist on the inside surface of the cell membrane and maintain the fluidity of membrane construction. '4 
is
Our results showed that band 3 decreased in lead workers in table 2 and fig 3. Band 3 is a membrane transfer protein. '6 17 Its decrease lowers the ability of membrane transportation resulting in difficulty in the preservation of Na+ and water and therefore a decrease in erythrocyte volume. '8 Band 2*3 was increased in lead workers and showed a highly negative correlation with band 2 (fig 4) . As the molecular weights of band 2 (spectrin) and band 2.3 were 220 700 and 133 800, respectively (table 4), band 2*3 seems to be a cleavage product of band 2-that is, the light chain of the polypeptide. Ong Effect of lead on erythrocyte members polypeptide combined with lead in the erythrocyte membrane have molecular weights of from 130 000 to 230 000-that is in the range of our bands 2 and 2-3.
